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trical steel furnace, operated at La Praz, France, for the Haanel commission in March, 1904.!   The furnace—basic lined, was making steel by melting scrap with ore and lime. The charge selected for calculation (number 660) consisted of:
Steel-scrap....................................  S)733 ib.
Iron ore......................................     430 Ib.
Lime.........................................     346 Ib.
Other additions were made after the charge was melted, but for obtaining the melting efficiency it will only be necessary to consider the operation of melting this charge in the furnace.
The scrap charged had the following composition:
Carbon........ o. no per cent.       Phosphorus...... o. 220 per cent.
Silicon......... o. 152 per cent.      Manganese....... 0.130 per cent.
Sulphur........ o. 055 per cent.      Arsenic.......... o. 089 per cent.
Supposing that the iron-ore in the charge contained 400 Ib. of ferric oxide, it may be assumed, that during the melting of the charge, this was reduced to ferrous oxide by the oxidation of most of the metalloids and some of the iron in the original scrap. A rough calculation shows that the melted charge would consist of about 5,660 Ib. of "dead soft" steel, and 850 Ib. of slag rich in ferrous oxide and lime, and that the reaction would produce some 24,000 Ib.-calories, which makes a small addition to the heat furnished by the electric current.
Assuming that a temperature of 1,520° C. is necessary for a complete fusion of the charge (see Table III), about 344 Calb. will be needed to melt each pound of soft steel, or, in all, 344X5,660= 1,947,000 Calb.
The slag will need about 600 Calb. per pound in order to melt and heat it to the same temperature, or, in all, 600X850=510,000 Calb.
The electrical power employed was 215 kw. during the first hour, and 342 during the remainder of the run; the current being supplied at about no volts. The time occupied in melting the charge was 5 1/3 hours, and the electrical energy supplied to the furnace during this time was 1,680 kw.-hours.
The heat supplied by the electric current was: 1,680X1,897 = 3,187,000 Calb.    (See Table IV.)
In the operation of melting the charge the heat utilized may be taken as that needed to melt the steel and the slag, while the heat
1 Report of the Commission appointed to investigate the different electro-thermic processes for the smelting of iron-ores and the making of steel in Europe, PP- 54, 55, 7i and 72.t amount of heat is needed for the chemical reactions, as well as for melting the metal and slag in the furnace. The efficiency can then be calculated as in the simpler cases.
